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BEVERAGE DISPENSING NOZZLE 
AND METHOD OF MIXING LIQUIDS THEREWITH 

The present invention relates to nozzles, and more particularly 
to nozzles for post-mix beverage dispensers. The present invention 
also relates to methods of mixing liquids by such nozzles. 

In a post-mix beverage dispenser, the constituent ingredients of 
the beverage, typically two or more liquids, are mixed as they are 
dispensed through a nozzle. In most instances, one liquid is water 
saturated with carbon dioxide (usually referred to as soda water or 
carbonated water) and the other is a flavored syrup. Ideally, the 
nozzle of a dispenser should deliver a mixed liquid into a container 
in such a manner that the final beverage is dispensed rapidly, at the 
proper mixture ratio and temperature, with low foam, and good COj 
retention, and is thoroughly mixed without stratification of the 
component liquids. 

Many prior nozzles operate satisfactorily at flow rates of 
approximately three ounces per second. In order to increase the 
efficiency of the dispenser, it would be advantageous to increase the 
flow rate to as high as six ounces per second, or more. However, 
many conventional nozzles have been found to dispense poorer quality 
beverages having either poor COj retention, high stratification, high 
foam height or high pressure loss, when subjected to high flow rates. 

These deficiencies may be caused by a variety of factors. In 
addition to mixing the constituent liquids, the beverage dispenser 
nozzle reduces the high velocity flow from the valve to a very low 
velocity. However, in many conventional nozzles, the velocity 
reduction is accompanied by a corresponding pressure loss, which if 
high, can place significant demands upon the control valves of the 
dispenser. In addition, rapid pressure loss usually produces 
turbulence in the soda water, often causing the soda water to lose 
some carbonation. It has also been found that poor 00^ retention can 
result from an abrupt change in the temperature, flow pattern or 
direction of the soda water. 

Further, in a conventional nozzle, syrup is generally introduced 
into the soda water through four orthogonally directed orifices to 
increase the mixing of the syrup and soda water. However, because 
of the relatively high viscosity of the syrup and the small size of the 



orifices, the syrup often is retained in the orifices after the dispense 
cycle is complete. Consequently, at the beginning of the next dispense 
cycle, the retained syrup can be dispensed immediately before the soda 
water arrives, often resulting in increased stratification (i.e. poor 
mixing) and spitting of the syrup at the start of the dispense Cycle. 
The force of the individual streams of syrup can also cause COj loss 
and increased foam height. 

It is an object of the present invention to provide an improved 
nozzle for a beverage dispenser obviating the abovementioned 
limitations, particularly in a manner requiring a relatively 
uncomplicated mechanical arrangement. 

These and other objects and advantages are achieved in a nozzle 
for a beverage dispenser which nozzle includes an accumulator chamber 
having a wall which defines an exit port for a first liquid such as 
soda water. The exit port is sized so that the exit rate of the first 
liquid from the accumulator chamber is less than the entering rate 
from the source of the first liquid so that the accumulator chamber 
accumulates the first liquid during a portion of the dispense cycle. 
Consequently, a stream of the first liquid entering the accumulator 
chamber from the first liquid source is caused to pass through the 
accumulated first liquid, thereby significantly reducing the velocity 
and turbulence of the first liquid. As a result, where the first liquid 
is soda water, the amount of COj lost from the soda water solution is 
reduced during the dispense cycle. Furthermore, because of the 
velocity reduction provided by the accumulator chamber, a very low 
restriction diffuser may be used so that only a small pressure loss is 
caused across the nozzle, thereby reducing the strain on the control 
valve. 

In another aspect of the invention, the nozzle includes a 
diverter, a first conduit having first and second inlets, the first inlet 
being coupled to the source of the first liquid (such as soda water): 
and a second conduit having an inlet coupled to the source of the 
second liquid (such as the flavored syrup), a second accumulator 
chamber and an outlet. In the illustrated embodiment, the diverter is 
a cone-shaped protrusion having an apex directed toward the outlet 
of the second liquid conduit, and a base directed toward the second 
inlet of the first liquid conduit outlet. The spacing between the 
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diverter apex and the outlet of the second liquid conduit is sized to 
form an outlet orifice and an accumulator chamber in the second 
conduit which permits a highly viscous liquid such as flavored syrup 
to be delayed at the beginning of each dispense cycle, fill the syrup 
accumulator chamber and empty the accumulator chamber at the end of 
each cycle. As a consequence, the syrup arrives at a mixing chamber 
more contemporaneously with the soda water. The outlet orifice also 
allows the syrup to exit the outlet each dispense cycle to reduce 
spitting at the beginning of the next dispense cycle. Furthermore, the 
cone-shaped diverter evenly distributes the syrup about its 
circumference so that the syrup gently and thoroughly mixes with the 
soda water in the first conduit. 

Fig. 1 is a perspective view of one embodiment of a nozzle in 
accordance with a preferred embodiment of the invention, with a 
portion broken away to show the inter-connection between a valve 
body and the nozzle; 

Fig. 2 is an exploded view of the nozzle of Fig. 1; 

Fig. 3 is a sectional view taken along the lines 3-3 as shown in 

Fig, 1; 

Fig. 4 is a sectional view taken along the lines 4-4 as shown in 

Fig. 3; 

Fig. 5 is a sectional view taken along the lines 5-5 as shown in 

Fig. 3; 

Fig. 6 is a sectional view taken along the lines 6-6 as shown in 

Fig. 5; 

Fig. 7 is a bottom view; and 

Fig. 8 is an exploded view of another embodiment of the nozzle 
of Fig. 1. 

A high efficiency nozzle for a beverage dispenser in accordance 
with a preferred embodiment of the present invention is generally 
indicated at 1 in Figs. 1 and 2. As shown therein, the nozzle 1 
generally includes a syrup tube 2 which fits inside an inner nozzle 
member 3 which in turn fits inside an outer housing 4. The assembled 
nozzle 1 is mounted to the bottom portion of a dispensing valve body 
5. The nozzle 1 is preferably formed from plastic but may be formed 
from any suitable material such as stainless steel, and is so formed 
that it is easily attached to and removed from the dispensing valve 



body 5. In the illustrated embodiment, flanges 6 provided around the 
outer periphery of the outer housing 4 are received in a lower channel 
of the dispensing valve body 5 to retain the assembled nozzle 1 in 
place. O-rings 7, 8 and 9 may be provided at the top neck portion 10 
of the syrup tube 2 and around the outer peripheries of the inner 
nozzle member 3 to provide sealing. 

In accordance with one embodiment of the present invention with 
reference to Fig. 3 and Fig. 5. a liquid such as soda water from the 
dispensing valve 5 enters (as indicated by a thick dashed arrow 37a) 
a nozzle accumulator chamber 11 which is defined by an annular- 
shaped wall 12 of the dispensing valve 5 and a flat, disk-shaped 
diffuser bottom wall 13 (Fig. 2) of the syrup tube 2. In the illustrated 
embodiment, the diffuser wall has an outsider diameter of 1.69 inches. 
A plurality of ports 14 are provided through the diffuser wall 13 
through which the soda water drains. As shown in Fig. 4, the ports 
14 include ten holes arranged in a circular pattern of sufficient size 
so as to create back pressure which assures that the accumulator 
chamber 11 fills with soda water at the beginning of each dispense 
cycle. Thus, the stream of soda water entering the accumulator 
chamber is directed into an accumulated pool of soda water, thereby 
significantly reducing the velocity and turbulence of the soda water. 
As a consequence, the loss of carbon dioxide from the solution is 
significantly reduced. 

Furthermore, the significant reduction in velocity provided by 
the accumulator chamber 11 allows the diffuser ports 14 to provide a 
relatively low restriction to the flow of soda water. For a flow rate 
of six ounces per second, the ports 14 have a total effective cross- 
sectional area of .066 square inches in the illustrated embodiment. 
Such a size provides a very low pressure loss (on the order of one 
half p.s.i. across the nozzle), thereby reducing the strain on the 
control valves of the dispenser. 

The ports 14 distribute the soda water evenly inside an annular- 
shaped separator chamber 15 which is defined by the wall 13 of the 
syrup tube overlying a top recessed portion 40 of the inner nozzle 
member 3. The separator chamber 15 directs approximately one half of 
the soda water as indicated by a thin dashed arrow 37b into outer 
multi-hole straightener conduits or vanes 16 which lead to an outer 



conduit defined by an internal wall 17 of the outer housing 4 and an 
external surface 18 of the inner nozzle member 3. The outer 
straightener vanes 16 further reduce the velocity of the soda water 
37b, while maintaining an equal and smooth flow of the soda water 
about the outer surface 18 of the inner nozzle member 3. Vertical 
partitions 68 between each of the outer straightener vanes 16 have 
been found to further improve carbon dioxide retention and smooth 
the flow over the outer surface of the inner nozzle member 3. 

A shoulder portion 19 provided on the internal surface of the 
outer housing 4, and the external surface 18 of the inner nozzle 
member 3 spaced from the shoulder 19, define an annular-shaped 
orifice 20 in the outer conduit, which is sized so as to assure that the 
vanes 16 fill with soda water during dispense time. An outer orifice 
21 formed between the internal surface 17 of the outer housing 4 and 
the external surface 18 of the inner nozzle member 3 assures a thin 
even film of the soda water around an outer exit 22. The inner nozzle 
member 3 has a bulb-shaped nozzle cone 23 for which its largest 
diameter defines the inner wall of its outer exit 22. The cone 
diameter is gradually reduced toward the bottom of the nozzle cone 23, 
forming a generally bulb-shaped external surface. The circular film 
of the soda water, by capillary attraction, flows along the bulb-shaped 
external surface of the nozzle cone 23 of the inner nozzle member 3 
inward and downwardly toward the bottom thereof, which further 
reduces the downward velocity of the soda water. 

As indicated by a dashed arrow 37c, the second part 
(approximately one-half) of the soda water separated at the separator 
chamber 15, enters inner conduits or inner multi-hole straightener 
vanes 24 which are each generally cylindrical and are arranged in a 
circular pattern (Fig. 5) around a central bore 26 of the inner nozzle 
member 3. As shown in Fig. 2, the central bore 26 overlaps the inner 
vanes 26 so that the inner vanes 26 are not complete but instead each 
vane 26 has a longitudinal opening 48 along the inner side. 

As shown in Fig. 6, the outside diameter of the lower cylindrical 
portion 25 of the syrup tube 2 is made slightly smaller than the inner 
diameter of the central bore 26 of the inner nozzle member 3 so that 
the cylindrical portion 25 is received by the central bore 26 of the 
inner nozzle member 3 to partially close the upper portion of each 



inner vane opening 48. A narrow gap between the central bore and the 
external surface of the cylindrical portion 25 allows a thin circular 
flow of soda water through the gap. The inner straightener vanes 24 
assure an evenly distributed flow of the soda water 37c into a mixing 
chamber 27 which is located at the lower portion of the opening 48 of 
each of the inner straightener vanes 24. The soda water directed 
through the inner vanes 24 mixes with the syrup in the mixing 
chamber 27 as described below. 

As represented by a thick solid arrow 38a, syrup from the 
dispensing valve enters the syrup tube 2 at a syrup inlet 29, and is 
directed down a central bore 50 of the cylindrical portion 25 of the 
syrup tube 2. As best seen in Fig. 3, a diverter 31 formed by a cone- 
shaped protrusion is provided at the bottom of the central bore 26 of 
the inner nozzle member 2. The apex of the protrusion 31 extends into 
the central bore 50 of the syrup tube 2 to define a syrup reservoir or 
accumulator chamber 33 having an annular-shaped syrup exit orifice 
32 at the bottom of the syrup tube 2. The syrup orifice 32 is sized so 
that the accumulator chamber 33 within the cylindrical portion 25 of 
the syrup tube 2 fills with syrup at the beginning of each dispense 
cycle, and yet substantially empties at the end of each cycle. In the 
illustrated embodiment, the orifice 32 has a total effective cross- 
sectional area of .109 square inches for a six ounce per second flow 
rate. This arrangement delays a portion of the syrup from entering 
the mixing chamber 27, at the start of each cycle, and also allows the 
syrup to continue to flow, for a short time, at the end of each cycle. 
Due to the low viscosity of the soda water, the nozzle 1 always 
empties at the end of each cycle. Therefore the delay of the syrup 
allows the soda water and the syrup to continue to arrive 
substantially simultaneously at the mixing chamber 27 during each 
dispensing cycle, so as to reduce or eliminate stratification at the 
beginning and end of each cycle. 

The base portion 52 (Fig. 3) of the syrup diverter 31 together 
with the lower portions 54 of the inner vanes 34 adjacent the openings 
48 define the mixing chamber 27. The syrup diverter 31 distributes a 
conically-shaped, even film of syrup as indicated by the solid arrows 
38b into the mixing chamber 27. where syrup is gently mixed with the 
soda water 37c directed through the inner vanes 24. Th diverter 31 
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has slowed the velocity of the syrup so that the syrup and soda water 
arrive at the mixing chamber 27 at substantially the same relative 
velocity. 

The inner multi-hole straightener vanes 24 couple the mixing 
chamber 27 to an annular shaped discharge orifice 34. Because the 
inner vanes 24 are circumferentially arranged about the inner nozzle 
member 3, the mixed liquid 39a is evenly distributed around the 
periphery of the discharge orifice chamber 34 at a very low velocity. 
Because of the annular shape of the discharge orifice 34, the mixed 
liquid exits the nozzle in a donut-shaped flow pattern. 
Simultaneously, the soda water 37b flowing along the external surface 
of the nozzle cone 23 discharges from the nozzle 1 in a cone-shaped 
column which converges with the donut-shaped flow of the soda water 
and syrup mixture 39a. Both the soda water 37b and the mixture 39a 
are flowing at substantially the same velocity as they converge. 

The above arrangement places an outside ring of soda water 
around the previously mixed inside liquid thereby allowing any CO2 
which is not in solution to escape before the outside ring of soda 
water is mixed with the syrup. As a consequence, foam height is 
reduced. The outside ring of soda water and the inside ring of the 
soda water and syrup mixture, mix during the fall from the exit of the 
nozzle to a dispensing container, and also mix as they come into 
contact with the container and fill the container. 

It has been found that such an arrangement allows improved 
mixing (i.e. low stratification) while reducing foaming and retaining 
high carbonation, even at high flow rates of 6 ounces per second. The 
nozzle reduces the high upstream velocity of the soda water to a very 
low velocity without an attendant high pressure loss across the nozzle. 
In addition, high upstream liquid velocities are reduced in a gradual 
and gentle manner to increase carbonation retention and to reduce the 
fall rate of the liquid as it leaves the nozzle. As a consequence, the 
amount of shock and vibration to the beverage as it strikes the 
dispensing container, is reduced thereby reducing foam height and 
carbonation loss. As a result, a high flow rate (approximately 6 oz/sec 
or more) has been achieved while maintaining a high quality beverage. 

With reference to Fig. 8, a low flow rate alternative embodiment 
is depicted. A circular disk 28 may be plac d in the separator 
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chamber 15 over the top surface of the inner nozzl member 3 when it 
is desired to reduce the quantity of soda water flowing into the inner 
straightener vanes 11, for example from 6 oz/sec to 3 oz/sec. The 
circular disk 28 has a central bore 60 sized to receive the lower 
cylindrical portion 25 of the syrup tube 2. The disk 28 also has four 
circular recesses 62 provided around the periphery the central bore 
of the disk 28. The four circular recesses 62 are arranged to register 
with four of the eight inner straightener vanes 24 so that the 
quantity of soda water flowing into the inner straightener vanes and 
to the mixing chamber 27 is reduced. 

Whil'e preferred embodiments of the invention have been 
described, it should be appreciated that variations thereof will be 
perceived by those skilled in the art. As such, the scope of the 
invention should be defined by the claims appended hereto. 



CLAIMS 

1. A nozzle for a beverage dispenser for dispensing a 
beverage comprising a first liquid and a second liquid comprising: 

separating means for separating the first liquid into a first 
portion and a second portion; 

first mixing means for forming a mixture of the second liquid 
and the first portion of the first liquid; 

second mixing means for mixing said mixture and the second 
portion of the first liquid; and 

accumulator chamber means having a wall which defines a port 
being sized so that the exit rate of the first liquid is less than the 
entering rate so that the accumulator chamber accumulates the first 
liquid during a part of the dispense cycle, said port also being sized 
to provide a pressure loss on the order of one half pounds per square 
inch. 

2. A nozzle for a beverage dispenser for dispensing a 
beverage comprising a first liquid and a second liquid comprising; 

separating means for separating the first liquid into a first 
portion and a second portion; 

first mixing means for forming a mixture of the second liquid 
and the first portion of the first liquid; 

second mixing means for mixing said mixture and the second 
portion of the first liquid; and 

inlet conduit means for the second liquid having an inlet and an 
outlet and a diverter provided therein having an apex at its top and 
a base at its bottom with its apex being directed to the outlet of the 
inlet conduit means. 

3. A nozzle for a beverage dispenser for dispensing a 
beverage comprising a first liquid and a second liquid comprising: 

separating means for separating the first liquid into a first 
portion and a second portion; 

first mixing means for forming a mixture of the second liquid 
and the first portion of the first liquid; 

second mixing means for mixing said mixture and the second 
portion of the first liquid; 

accumulator chamber means having a wall which defines a port 
b ing sized so that the exit rate of the first liquid is less than the 
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entering rate so that the accumulator chamber accumulates the first 
liquid during a part of the dispense cycle: and 

inlet conduit means for the second liquid having an inlet and an 
outlet and a cone-shaped protrusion provided therein having an apex 
at its top and a base at its bottom with its apex being directed to the 
outlet of the inlet conduit means. 

4. In a nozzle for a beverage dispenser having a source of a 
first liquid and a source of a second liquid for dispensing a beverage 
comprising the first liquid and the second liquid during a dispense 
cycle, the improvement comprising accumulator chamber means coupled 
to the first liquid source for receiving the first liquid, said 
accumulator chamber means having a wall which defines an exit port 
being sized so that the exit rate of the first liquid from the 
accumulator chamber means is less than the entering rate from the 
first liquid source so that the accumulator chamber accumulates the 
first liquid during a part of the dispense cycle. 

5. In a nozzle for a beverage dispenser having a source of a 
first liquid and a source of a second liquid for dispensing a beverage 
comprising the first liquid and the second liquid, the improvement 
comprising a first conduit having an inlet coupled to the first liquid 
source and an outlet; a second conduit for the second liquid having 
an inlet coupled to the second liquid source and an outlet; and a 
cone-shaped protrusion having an apex at its top and a base at its 
bottom with its base being located adjacent the first liquid conduit 
outlet and its apex being directed toward the outlet of the second 
conduit for evenly distributing the second liquid about the 
circumference of the cone-shaped protrusion to mix the second liquid 
with the first liquid, said protrusion being spaced from the second 
conduit outlet so as to restrict the second conduit outlet to delay the 
outflow of the second liquid from the second conduit outlet and to 
define an accumulator chamber for the delayed second liquid in the 
second conduit. 

6. A nozzle in a beverage dispenser for mixing a plurality of 
liquids in a dispense cycle, comprising: 

an accumulator chamber for a first liquid entering at a first 
rate during the dispense cycle, and an outlet which includes a wall 
which defines a plurality of spaced orifices arranged in a circular 
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pattern, said orifices being sized so that the exit rate of the first 
liquid is less than the entering rate so that the accumulator chamber 
accumulates the first liquid during a part of the dispense cycle; 

a separator chamber having an inlet coupled to the outlet of the 
accumulator chamber, said separator chamber having inner and outer 
outlets to separate the first liquid into inner and outer portions, each 
separator chamber outlet including a wall which defines a plurality of 
spaced orifices arranged in a circular pattern with the separator 
chamber outer outlet orifices being positioned outside the circular 
pattern of the inner outlet orifices; 

a body having a bulb-shaped outer surface, an annular-shaped 
discharge orifice centrally located at the bottom of the body and an 
interior cavity which defines a cone-shaped protrusion having an apex 
at its top and a base at its bottom; 

a plurality of outer conduits for the first liquid outer portion, 
each outer conduit having an inlet coupled to a separator chamber 
outer outlet orifice and an outlet directed at the bulb-shaped outer 
surface of the body, said outer conduit outlets being circumferentially 
arranged about the body so that the first liquid outer portion is 
directed to flow downwardly about the circumference of the bulb- 
shaped outer surface of the body toward the discharge orifice of the 
body; 

an inlet conduit for the second liquid having an outlet directed 
at the apex of the cone-shaped protrusion so that the second liquid 
flows downwardly about the circumference of the cone-shaped 
protrusion: and 

a plurality of inner conduits for the first liquid inner portion, 
each inner conduit having a first inlet coupled to a separator chamber 
inner outlet orifice, a second inlet coupled to the body cavity adjacent 
the base of the cone-shaped protrusion and an outlet coupled to the 
discharge orifice of the body, said inner conduit second inlets being 
circumferentially arranged about the base of the cone-shaped 
protrusion so that the second liquid is directed to flow into the inner 
conduit second inlets and be mixed with the first liquid inner portion 
in the plurality of inner conduits; 

wherein the mixture of the first liquid inner portion and the 
second liquid is discharged from the bottom discharge orifice of the 
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body in a central column and the first liquid outer portion is 
discharged from the nozzle in a cone-shaped column around the central 
mixture column. 

7. The nozzle of claim 6 further comprising inside channel 
blocking means provided in the separator chamber for reducing the 
flow quantity of the first portion of the first liquid flowing into the 
inner conduits. 
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